The A-chainof ricin enzymatically acts on eukaryotic 60S ribosomal subunits with consequent inhibition of the translational elongation cycle.1] The idea that the A-chain acts on rRNAhas been supported by the involvement of arginine residue(s) in the A-chain activity2) and interaction of the A-chain with polynucleotides.
3) It has been reported recently that ricin A-chain cleaves the 7V-glycosidic bond of the residue A4324 in a hydrolytic fashion.4'5) The inactivation of the A-chain-treated ribosomes can be partially overcome by increasing the concentrations of elongation factor 2 (EF-2) and Mg2+.6>7) This suggests that the A-chain might induce a conformational change in the 60S subunits. To investigate further the nature of the A-chain-treated ribosomes, we tested their translational ability under various ionic conditions. Here, we report that treatment with A-chain almost completely impaired ribosomes in poly(U) translation and their binding to EF-2 when assayed at high monovalent ion concentration, but a substantial translational activity was detected at low ionic concentration.
Ricin A-chain was purified as described previously.8) Rat liver 80S ribosomes and anti-A-chain antibody were prepared as outlined in our previous article. addition of anti-A-chain antibody, 1.3 pmol of ribosomes (10 /zl samples) were tested for their ability to polymerize rJolyphenylalanine at various concentrations of monovalent ions and 9mMMg2+. As shown in Fig. 1 , the concentrations of NH4C1, KC1, and NaCl had a great effect on the extent of the inhibition. The A-chain-treated ribosomes were impaired more than 80% in poly(U) translation when assayed at high monovalent ion con- The A-chain-treated and control ribosomes (14 pmol)
were tested for their ability to bind to EF-2à"GppCH2pat different concentrations of KC1. The concentrations of NH4C1and Mg2+ were 20mMand 9mM, respectively.
[3H]GppCH2p Bound The assay at 5mMMg2+ and 145mM NH4C1
showed 73% inhibition, while only 44% inhibition was observed at 14mM Mg2+ and identical NH4C1 concentration. However, the effect of monovalent ion concentrations was much more dramatic than exerted by Mg2+under our experimental conditions. It should also be noted that optimumconcentrations of the salts for Achain-treated ribosomes were 30 to 60 mMlower than that for untreated ribosomes. The effect of KC1on the binding of A-chain-treated ribosomes to EF-2 GppCH2p (shown in Table I ) was similar to that on the poly(U) translation (Fig. 1) . Thus, an increased KC1 concentration greatly diminished the formation of the complex with the A-chain treated ribosomes. The observed complex formation became virtually extinct at 160 mMKCl+20 mMNH4C1. This ionic strength was almost identical with that required for the complete inhibition of poly(U) translation.
In contrast with Achain-treated ribosomes, untreated ribosomes retained a considerable ability to bind to EF-2 GppCH2pat higher concentrations of KC1 (Table I) . One of the possible reasons for the response ofA-chaintreated ribosomes to ionic strength might be that elevated concentrations of monovalent ions facilitate the dissociation of some component necessary for ribosomal function from the A-chain-treated ribosomes. To examine this hypothesis, the A-chain-treated ribosomes were incubated with 0.5m KC1 in buffer A for 20min at 37°C and spun down through discontinuous sucrose gradients containing 3mMmagnesiumacetate and 0.3 m KC1, then tested for their response to KC1concentration. The data in Fig. 2 show that the poly(U) translational ability of the resulting ribosomes virtually disappeared at high ionic concentrations (100mM KCl+ 70mMNH4C1), while it was restored by decreasing the KC1 concentration.
This response is similar to that shown in Fig. 1 Since an unfolding of the ribosomal structure is induced by decreasing the Mg2+concentration or increasing the monovalent ion concentration,1^the observed response of A-chain-treated ribosomes to ionic conditions can be explained by the reduced stability of their conformation at lower Mg2+or higher monovalent ion concentrations. The A-chain-treated ribosomes (500 pmol) were incubated with 0.5m KC1 in 2ml of buffer A for 20min at 37°C and spun down through a discontinuous sucrose gradient consisting of 1.0m and 0.4m sucrose solutions in 20mM Tris-HCl, pH 7.5, 0.3m KC1, and 3mMmagnesium acetate. The ribosomal pellets were resuspended in buffer A and 1.3pmol of ribosomes were tested for their ability to polymerize polyphenylalanine at 9niM Mg2+, 70mM
NH4C1, and indicated concentrations of KC1.
Like our results, the A-chain-treatment of the 60S ribosomal subunits has been reported to reduce their stability during heat treatment (3 min at 57°C).13) However, the heating appears to damage the A-chain-treated ribosomes irreversibly. It caused the release of an increased amount of ribonucleoprotein complex containing 5S RNA and a small number of proteins. Therefore, it seems that the mode of ionic effect on the conformation of the A-chain-treated ribosomes is different from that of the heat effect.
The large restoration of the damaged ribosomes by changing the ionic conditions suggests that the A-chaininduced primary modification is very restricted. After several unsuccessful trials to detect a covalent change in the treated ribosomes, cleavage of the./V-glycosidic bond of^4324 in 28S rRNA has been recently demonstrated.4'5) Our results suggest that the site of the A-chain action is important in maintaining the appropriate conformation of the 60S ribosomal subunits at or near the EF-2 binding site.
